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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a high quality active matrix liquid crystal 
display element with improved rubbing uniformity on a 
counter substrate. 

SOLUTION: In the method for manufacturing the active 
matrix liquid crystal display element, consisting of an 
array substrate having a plurality of signal wiring lines 
and scanning wiring lines arranged in a matrix form and 
at least one or more switching elements corresponding 
to each of the intersections and the counter substrate 
1 1 , placed opposite to the array substrate and having a 
light-shielding layer with a shape of a grating arranged in 
a matrix, projecting parts with difference in level 4 are 
formed at even intervals with the light- shielding layer 
on the outer periphery of a display region 1 2 of the 
counter substrate 1 1 . Thereby deviation of rubbing cloth 
to rub the display region is eliminated, and a display 
without uneven streaks is obtained by uniformly rubbing 
the display region. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more signal wiring arranged in the shape of a matrix, scan wiring, and the array 
substrate which has at least one or more switching elements corresponding to each of that crossing, In 
the manufacture approach of the active matrix liquid crystal display which consists of an opposite 
substrate which has the protection-from-light layer of the shape of a grid which countered said array 
substrate, has been arranged and has been arranged in the shape of a matrix The manufacture approach 
of the active matrix liquid crystal display characterized by forming the convex level difference section in 
the periphery of the viewing area of said opposite substrate at equal intervals substantially by the 
protection-from-light layer. 

[Claim 2] inter-electrode [ in which the liquid crystal display was formed in the shape of Kushigata / the 
pixel electrode and common inter-electrode ] ~ a substrate — receiving — abbreviation — the 
manufacture approach of the active matrix liquid crystal display according to claim 1 which is an active- 
matrix mold liquid crystal display to which the array of a liquid crystal molecule is changed by 
generating parallel electric field. 

[Claim 3] The manufacture approach of the active matrix liquid crystal display according to claim 1 or 2 
as the protection-from-light layer of the shape of a grid arranged in the shape of a matrix with the almost 
same height of the convex level difference section substantially formed at equal intervals by said 
protection- from-Ught layer. 

[Claim 4] The manufacture approach of an active matrix liquid crystal display according to claim 1 to 3 
that the magnitude of the convex level difference section substantially formed at equal intervals by said 
protection-from-light layer is the range of 30- 1 000 micrometer* * . 

[Claim 5] The manufacture approach of an active matrix liquid crystal display according to claim 1 to 4 
that the range of spacing of the convex level difference section substantially formed at equal intervals by 
said protection-from-light layer is 200-2000 micrometers. 

[Claim 6] On said opposite substrate, by the photolithography method, form the protection-from-light 
layer of a predetermined pattern, and a viewing area and a mark are formed. After forming the convex 
level difference section in the field which adjoins a viewing area simultaneously and forming the 
orientation film subsequently, The manufacture approach of an active matrix liquid crystal display 
according to claim 1 to 5 of performing rubbing processing in the predetermined direction after 
correcting the bias of a rubbing cloth by grinding the convex level difference section formed in the 
periphery of a viewing area. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display component used for flat- 
surface displays, such as an AV equipment and a personal computer, and a word processor, especially a 
display property at the manufacture approach of the active-matrix liquid crystal display component in 
horizontal electric-field mode with few angle-of-visibility dependencies. 
[0002] 

[Description of the Prior Art] The liquid crystal display is applied to the liquid crystal television, the 
personal computer, the word processor, etc., recently, it is widely used also as the display for OA, or a 
projection TV, and the display grace is improving every year. 

[0003] Even if TN (Twisted Nematic) liquid crystal display of a active-matrix mold method using the 
thin film transistor (TFT) especially as a switching element performs a mass display, it has the big 
description that high contrast is maintained, especially development and commercialization are 
prosperous in it in recent years as a favorite of very high laptop computer and notebook computer of 
commercial-scene want, and large-sized and the mass full color display further for engineering 
workstations. 

[0004] In the liquid crystal display of such an active matrix, TN (Twisted Nematic) method is in the 
liquid crystal display mode used widely. TN method sandwiches the panel which takes the structure in 
which 90 degrees of liquid crystal molecules were twisted with two polarizing plates between the 
electrode substrates which **** a liquid crystal layer. It is because it is going to arrange a liquid crystal 
molecule to the sense of electric field, loosening torsion structure, it will change the polarization 
condition of the light which penetrates a panel according to the array condition of this molecule and the 
permeability of light will be modulated, if an electrical potential difference is impressed between 
electrode substrates. However, since the polarization condition of the transmitted light changes with the 
directions of incidence of the light which carries out incidence to a liquid crystal panel also in the state 
of the same molecular arrangement, the permeability of light differs corresponding to the direction of 
incidence. That is, the property of a liquid crystal panel has a viewing-angle dependency. This viewing- 
angle property will cause the inversion phenomenon of brightness, if a view is aslant leaned to the main 
viewing-angle direction (the direction of a major axis of the liquid crystal molecule in the interlayer of a 
liquid crystal layer). That is, in the case of this display mode, the phenomenon in which the display 
brightness at the time of a certain electrical potential difference becomes brighter than the brightness at 
the time of an electrical potential difference lower than it is said, and the brightness inversion 
phenomenon when impressing high tension especially for a black display has been an important 
technical problem on the image quality of a liquid crystal panel. 

[0005] In order to solve this technical problem, there is a method (horizontal electric-field method) 
which makes the direction which does not impress electric field to a substrate perpendicular direction 
like TN method, but is impressed to liquid crystal an almost parallel direction to a substrate, for 
example, it is proposed by JP,63-21907,B and JP,6-160878,A. The liquid crystal display component of a 
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general horizontal electric-field method is having structure which sandwiched the panel by which liquid 
crystal was ****(ed) by the electrode substrate with which occlusion of Kushigata-like a pixel electrode 
and a common electrode was carried out, and the opposite substrate with two polarizing plates. Here, by 
impressing an electrical potential difference to a pixel electrode and common inter-electrode, the 
molecular arrangement of inter-electrode liquid crystal is changed superficially, the permeability of light 
is modulated, and an image is displayed. Since array change of a liquid crystal molecule changes to 
parallel to an electrode substrate by this horizontal electric-field method, there are few angle-of- visibility 
dependencies of the modulation of light. 

[0006] Generally also in any of TN method and a horizontal electric-field method, the rubbing method 
for grinding orientation layer front faces, such as polyimide formed on the electrode substrate, as a 
means to which orientation of the liquid crystal is carried out using resin fiber cloth is performed. The 
general rubbing method rotates the roll which twisted rayon and nylon cloth of about l-5mm of length 
of hair, moves a substrate or a roll in the condition that hair ends touch about 0.1-0.5mm, and processes 
the whole substrate surface. By this approach, orientation bearing of liquid crystal is decided in the 
direction against which hair ends ground the substrate. 
[0007] 

[Problem(s) to be Solved by the Invention] However, at the time of rubbing of a substrate, it is 
influenced [ the effect of a substrate end face, and ] of the concavo-convex level difference of the pattern 
currently formed on the actual TFT array substrate for active matrix liquid crystal display devices, and 
the opposite substrate. Although the rubbing cloth twisted around the rubbing roll is rotated and rubbing 
processing is performed to a substrate, the maldistribution section occurs [ hair ends ] in the hair of a 
part eclipse and a rubbing cloth more by grinding a rubbing cloth, a substrate end face, and the level 
difference section. Usually unlike the maldistribution section of a rubbing cloth, stripe-like 
nonuniformity occurs [ the orientation condition (direction) of liquid crystal ] on a viewing area in the 
section. As a concrete example, as shown in drawing 3 , the maldistribution section arises in the hair of a 
rubbing cloth for the level difference of the mark 33 formed around viewing-area 32 among the 
protection-from-light layers formed on the opposite substrate 31, and the stripe nonuniformity 34 occurs 
in the viewing area 32 on the extension wire. Since the maldistribution of cloth also becomes remarkable 
as rubbing processing number of sheets of nonuniformity [ such ] of a viewing area increases, the 
generating situation of stripe nonuniformity gets worse. 

[0008] Since in the case of a horizontal electric-field method vertical electric field will occur and a 
horizontal electric-field component will become small if chromium is used for a protection-from-light 
layer (BM), the ingredient of a resin system is used for a protection-from-light layer. However, a resin 
system ingredient tends to penetrate light and 1-1.5 micrometers of thickness of Chromium BM are 
required for the thickness of Resin BM to 0.1-0.2 micrometers. Therefore, under the effect of BM 
patterns, such as a lamination mark of the array substrate currently formed out of the viewing area on an 
opposite substrate, and an opposite substrate, the probability of occurrence of the maldistribution section 
of a rubbing cloth will become high as compared with Chromium BM, and stripe nonuniformity will 
occur on a viewing area. 

[0009] In order that this invention may solve said conventional problem, it abolishes the bias of the 
rubbing cloth which carries out rubbing of the viewing area, and aims at offering the manufacture 
approach of an active matrix liquid crystal display that the display without stripe nonuniformity is 
obtained by carrying out rubbing of the viewing area to homogeneity. 
[0010] 

[The means which invention makes solution ******] In order to attain said object, the manufacture 
approach of the active matrix liquid crystal display of this invention Two or more signal wiring arranged 
in the shape of a matrix, scan wiring, and the array substrate which has at least one or more switching 
elements corresponding to each of that crossing, In the manufacture approach of the active matrix liquid 
crystal display which consists of an opposite substrate which has the protection-from-light layer of the 
shape of a grid which countered said array substrate, has been arranged and has been arranged in the 
shape of a matrix It is characterized by forming the convex level difference section in the periphery of 
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the viewing area of said opposite substrate at equal intervals substantially by the protection-from-light 

layer. 

[0011] 

[Embodiment of the Invention] According to the approach of this invention, by forming the convex level 
difference section in the periphery besides the viewing area of an opposite substrate at equal intervals by 
the protection-from-light layer Although the maldistribution section once occurs on a rubbing cloth 
under the effect of isolated patterns (magnitude of several mm), such as a lamination mark of the array 
substrate currently formed out of the viewing area on an opposite substrate, and an opposite substrate By 
carrying out rubbing of the convex level difference section which is a protection-from-light layer and 
was formed at equal intervals immediately after that, the maldistribution section of a rubbing cloth is 
balance-ized, and it will be in the usually same condition as the section, and can prevent that stripe 
nonuniformity occurs on a viewing area. 

[0012] inter-electrode [ as for this invention approach / in which the liquid crystal display was formed in 
the shape of Kushigata / the pixel electrode and common inter-electrode ] ~ a substrate — receiving — 
abbreviation — it is desirable by generating parallel electric field to apply to the active-matrix mold 
liquid crystal display to which the array of a liquid crystal molecule is changed. If it does in this way, 
generating of the stripe nonuniformity on the viewing area which had the problem with the conventional 
technique can be prevented further. 

[0013] Moreover, it is desirable that the height of the convex level difference section substantially 
formed at equal intervals by said protection-from-light layer is almost the same as the protection-from- 
light layer of the shape of a grid arranged in the shape of a matrix. It is because it can form in the same 
process as the protection-from-light layer of the shape of a grid arranged in the shape of a matrix. 
[0014] Moreover, it is desirable that the magnitude of the convex level difference section substantially 
formed at equal intervals by said protection-from-light layer is the range of 30-1000 micrometer**. It is 
for the maldistribution of a rubbing cloth being corrected by the effectiveness of the convex level 
difference section, and preventing generating of a rubbing stripe. 

[0015] Moreover, it is desirable that the range of spacing of the convex level difference section 
substantially formed at equal intervals by said protection-from-light layer is 200-2000 micrometers. It is 
for [ said ] the maldistribution of a rubbing cloth being corrected by the effectiveness of the convex level 
difference section, and preventing generating of a rubbing stripe similarly. 

[0016] Moreover, after correcting the bias of a rubbing cloth by grinding the convex level difference 
section which formed the protection-from-light layer of a predetermined pattern by the photolithography 
method, formed the viewing area and the mark, and was formed in the periphery of a viewing area after 
forming the convex level difference section in the field which adjoins a viewing area simultaneously and 
forming the orientation film subsequently on said opposite substrate, it is desirable to perform rubbing 
processing in the predetermined direction. It is because the bias of the rubbing cloth which carries out 
rubbing of the viewing area is abolished, the display which does not have stripe nonuniformity by 
carrying out rubbing of the viewing area to homogeneity is obtained and an active matrix liquid crystal 
display can be manufactured rationally efficiently. 

[0017] Hereafter, the concrete example concerning this invention is explained to a detail, referring to a 
drawing. Drawing 1 is the outline top view of the opposite substrate used for the manufacture approach 
of the liquid crystal display of the example of this invention. On the opposite substrate 1 1, patterning of 
the protection-from-light layer (BM) was carried out by the photolithography method, and the required 
mark 13 was formed on the viewing area 12 which has the protection-from-light layer of the shape of a 
grid arranged in the shape of a matrix, and the process. The convex level difference section 14 was 
formed in the field which adjoins it and coincidence at a viewing area 12 in lOOmicrometer**, 1mm 
spacing, and height of 1 micrometer. Thus, flexographic printing of the polyimide film was carried out 
to the opposite substrate 1 1 and thin film transistor array substrate which were produced, and desiccation 
hardening was carried out, it considered as the orientation layer, and rubbing processing was performed 
in the predetermined direction. 

[0018] Here, in an opposite substrate, since the bias of a rubbing cloth is corrected by grinding the 
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convex level difference section 14 of a pitch, such as having formed in the periphery of a viewing area, 
before a rubbing cloth carries out rubbing processing of the viewing area 12, the non-orientation field 
generated in a viewing area 12 can make it homogeneity. 

[0019] Stripe-like nonuniformity was not generated, as a result of pouring in the array substrate and 
opposite substrate after rubbing processing by lamination, pouring in liquid crystal by the vacuum 
pouring-in method and producing a liquid crystal display. Moreover, although rubbing processing of 
2000 sheets was performed to the roll of one and the liquid crystal display was produced, degradation of 
display grace was not seen. 

[0020] In addition, when the magnitude of the convex level difference section and spacing were changed 
with the same configuration, magnitude was set to 30-1000micrometer**, spacing was set in the range 
of 200-2000 micrometers, the maldistribution of a rubbing cloth was corrected by the effectiveness of 
the convex level difference section, and generating of a rubbing stripe was not seen according to it. 
[0021] Moreover, although the convex level difference section 14 was formed in the periphery of the 
field which adjoins a viewing area 12 in this example, the same effectiveness was acquired also when 
the convex level difference section 25 was formed in the field by which rubbing is carried out ahead of a 
viewing area 22, as shown in drawing 2 . 
[0022] 

[Effect of the Invention] As explained above, when the manufacture approach of the active matrix liquid 
crystal display device of this invention prepares a level difference on the outskirts of a viewing area of 
an opposite substrate at equal intervals in a protection-from-light layer, the bias of the rubbing cloth 
which carries out rubbing of the viewing area is abolished, and the display without stripe nonuniformity 
is obtained by carrying out rubbing of the viewing area to homogeneity. 

[Translation done.] 
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